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Vacuum Tubes* (Background)

Poreign Influences_on Vacuum Tube Technology.

"In the immediate post-World War II period Soviet activities
in vacuum tube technology were. influenced very sitrongly by
the German developments, methods, techniques and personnel. ]
\ lthe original Soviet idea might have been to 50X1-HUM
pattern their Vacuum tube bulld-up in accord with the German
experience and know-how. :
did not progress very far
\ |the U.SSR was
gulded in its plans and programs much more strongl.y by
the USA developments than by the German recommendat:ions. {
They continued to exploit fully the German technoligical
know-how, their shop and production techniques and their
testing and production tools. They had the German i3peclalists
in the USSR survey and analyze their war-time and post-war
research and development, and were willing to adopt those
that fitted their plans and requirements. They used Germans
to design and bulld new devices, testing tools and equipment
and to establish several well-organized modern vacuum tube

_ institutes and plants, It was, however, the American
methodology that the Soviets were impressed by, and trled
to master. One of the important continuing jobs that the
German speclalists were expected to perform for the Sov'lets
was to elucidate the USA vacuum cvube technology and it
developments, It got to the point that the best way for" a
German to convince the Soviets of the merits of his
proposal was to claim that it was based upon an American
development

o mvs o amarae e

50X1-HUM

* #lote: The term 'vacuum tubes' is commonly 20X1-HUM
d to include a wide variety of electronic N

devices, as well as transistors which replace
vecuum tuber, 'Electron tubes,' a generic tem
used in the title of .this repert, is coming -
into more widespread use to cover this wide
range. ot oirouat oonponeun_] o RS
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2. Vacuum Tube Activities in tha USSR

a,

b.

c. "A11 Soviet institutes are organized to be fully self-
fsufficient, and in theory at least capable of all
‘activities required to support their operations. All

"All'vacuum tube institutes of MCET (the Ministry of

, 50X1-HUM
Each of these insti eaded by a 50X1-HUM
rector, all of whom are very
capable administrators and high-quality technical men,
Each institute has also a political commissar, who, {
however, do not interfere in technical matters.
"In adldition to MCEI vacuum tube institutes there are some
vacuum tube capabilities in other institutes of MCEIX
(1, Radar Institute in Moscow the institutes of 50X1-HUM
other ministries, Of these the best are those 1
of the Soviet Navy, Air Force and MGB. 50X1-HUM

units as possible in any eventuality similar to the
invasion of the USSR by the Germans in World War II.

i i i -
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, the Soviets
88 a whole. 'are better sulted

believe ‘that Ameri can methods

to. their purposes than the German, and that the American
products lend themselves to much easier ‘production processes
in the USSR than the German. . The second reason is that the.
~ American high'—frequency‘ fechnique is greatly superior to
"~ the German, Thirdly, American electronics progress in

50X1-HUM

Communications Equipment Industry) are directed by the
Second Main-Administration Grou for vacuum tubes), the
ief Engineer of which is Sorokin

main vacuum tube institutes have their independent

research and development facilities, they design and

produce their own teating equipment, they have their own
workshops, they produce their own raw material and also

do their own metallurgical and chemical Work as required.

Three ressons for thigs Soviet procedure which is quite

foreign to the normal German procedure are: (1) reliance

upon & host of suppliers located frequently at great

distances from the vacuum tube plants in laboratories,

the tremendous distances in the USSR coupled with poor
transportation make ‘the fiow of material slow and

hagardous; (2) the specialized needs of the.vacuum g

tube institutes for relatively small quantities of high

uality material not generally produced elaewhere, and .
?3) the desire of the Soviets to have as many operating .
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d.

‘3. Svetlana Group (Leningrad)

a,

SE [ 50x1-HUM

"In order to ‘eliminate unnecessary duplication of effort and to ' 50X1-HUM
keep -each institute informed-on the progress’and problems of ) )
all others biannual meetings aﬁeﬁheld“of‘represenpatives of all ;
institutes on specialized problems:in- their fleld. |

a .good - deal of .thought and preparatory work 1s.required for

'Such meetings and that they are considered. very effective. At
these ‘meetings communal -problems are discussed and’'recommendations \
are made for assignment. of problems to -one or.mcre ‘qualified ‘ ]
organizations. .When the project is assigned to'one institute, a '
Special committee is selected from members of other institutes

to pass on the progress ang outcome.’ At times the same' project '
1s given to. several itutes and the best ‘solution is accepted 50X1-HUM
ior all.ﬂgg;g;gg;g#inﬂfthis method works very satisfactorily

n the USSR. . o :

50X1-HUM
" |

50X1-HUM

‘ ‘Svetlana Institute occupies a position in
the USSR in the fleld of vacuum tubes not unlike that in the USA
of MIT in the fleld of radar, or the Bell Telephone Laboratories
in the field of telecommunications.

b. “The Svetlana Institute grew out of the old Marconi plant in

c.

Svetlana which manuractured‘transmitter‘;ubes,‘ It 1s one of the
oldest and best electronics groups in the USSR; 1t is here that
some of the best Soviet. electionies specialists at present were
trained. -(Zuzmanovskiy is one of them.) " Svetlana men are not
only considere good engineers, they. are regarded as an outstand-
ing lot of people and are welcomed in any other plant - or
institute, All new vacuum tube institutes in the USSR have
several Svetlana men assigned to them to serve as a core in
technical administration and activities. There were four or
five Svetlana men in Fryazino, and the same number in Novosibirsk
and Tashkent where some Svetlana people were stationed even
during the war,

50X1-HUM

‘Svetlana englneers are not influenced by the

Communist Party ideology, are qQuite independent and yet are

left unmolested because of their technical superiority. For
example, there was the instance of the former leader of Svetlana
being imprisoned for political unreliability in 1947 without any
detrimental effect upon Svetlana personnel.

d. "There 18 also another facet of the special position of the

Svetlana groups it is a closed fraternity and i1ts influence can
be Just as strong in support of progress as against it. An
interesting case to support this opinion occurred in 1939/40.
A Soviet article was published on magnetrons* in which the
author, N F Alekgeyev, appears to have made the basic discovery
of the use of resonant cavities in connection with magnetrons.
It 18 known that this article had some influence on German
magnetron developments during 1941/42 | |this 50X1-HUM
influence was not greater because the Germans at that time were
primarily interested in tunable magnetrons and missed fully
the potentialities of the fixed magnetron technique so well
recognized by the British). In the USSR Alekseyev's work was
wholly disregarded by the Svetlana people, responsidle for this
field of activity, because Alekseyev was not one of the Svetlana .
§roup and worked with Kapitza in another institute.
50X1-HUM

‘Hoto:' This might refer to an article appear-

ing in the Journal of Technical sics, Vol 10, 1940,

pp 1297-1300, ekseyev lairov, which was
translated and published in March 1944 issue of IRE Proceedings.7

[Note: The fact that the Soviets ignored this development is one
of the most s ficant factors in the aistory of Soviet micro-
wave tube development. The Soviets missed & major discovery’
and exploited only one part of magnetron technique--- continuous
wave generetion. :
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4, Institute 160- Fryazino (Moscow)

SECRET
_5_

8, tgeneraI_va____JInsﬁitute'160v1s the biggest and most important
_ cuum tube organization in the USSR because of the- -

presence there 'of the .largest group of German specialists,
Two-thirds of the German specialists were.well-trained in
radar and high-frequency work and| ‘ \
all .were .very keenly aware of the importance
or measuring and testing techniques .and’ instruments. The
Soviets apparently recognized.their potential in testing
techniques and most of  the German-specialists there were
assigned to this field, not only to meet thé needs of the

Fryazino Institute hut for the general venefit of ail vacuum

tube institutes. The Institute ractically all its
measuring devices and these[::::ffiif:f were better than
those produced in Germany.

b. "Once the Soviets recognized the importance of laboratory

equipment, the German englneers recelved considerable assis~
tance in thelr work on. such equipmént. They were in a
position to ‘obtain the hecessary materials, even those other-
wise not obtainable because. of scarclty and were encouraged
to initiate, ‘through their Soviet superiors, requests.for
foreign-made equipment of. specilalized design or performance
characteristics,. Other Germans. and myself in Fryazino asked
on many occaslons for the purchase abroad of American-made
laboratory equipment advertised in USA technical periodicals
and got- them.

5. Political Ideology and Tube Research.

a. "No hindering effects were evidenced in the whole fileld of

b.

Ce.

ot

electronics and in the specialized field of vacuum tubes
by the Soviet Communist ideology or the demands for Party
line purity. There are many Party members among Soviet

vacuum tube specilalists. There are manv more who are nat.,

leons those in responsible positions there are men wﬁo'not
only are not members of the Party, but are quite outspoken
in thelr non-Party views without any apparent penalties,

"Although there are such cases as a past scientific leader
of Svetlana who was imprisoned for his political views and
nu/ Katzmann who, as a Jew, was not considered reliable

and removed rrom MOSCOW to Novosibir re are other
cases such as that of Maj who

was caught ln an attempt to desert t e wWest and who
was not punished (in the USSR the penalty for his act is
death) but, in addition, was placed in charge of sub-
miniature tube development and production in Kalinin and
was permitted to-travel frequently to Leningrad which is
in the zone of severe security restrictions, and of [Tnu/
Zuzmanovskiy who was Quite candid in his views of the
highest Soviet officials without any detrimental effect
upon his professional position.

"In Institute 160, as in all others, there was a political

commissar. He was tota t in technical matters
and had nothing to-do with scisntifie sctivities
of personnel of the ‘Institute, but handled such natters as
procurement of materisl. Thi 8 indicative of
the general situation in the n regard to the vacuum

tube and electronics fields. The Soviets are too anxious
to use all their capabilities in building up their potential
to permit their political views to interfere with this goal,
at least at present. - )

k1Y

T R e
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B. Vacuum Tube Technlques, Production and Materials

1. General Assessment.

a.‘ Lthe”basicmweaknésses in Soviet electronics
and, more specifically in vacuum tubes, were recognized by
‘the .Soviet‘leaders towards the end of World war II in that
they were pinpointed and analyzed during the immediate post-
war period and [ |most .of these weaknesses were alleviated -
by 1951/52. By that time the Soviets had built a number of
well-operated and effective institutes fqr‘the,development
and production of all modern vacuum tubes; absorbed the wap-
time and post-war progress of German’ and American technology;
recognized tlie importance of effective laboratory and
production measuring and testing_teehniquesfand set up
special facilities‘for‘developing and producing testing
equipment. They fostered a new generation of vacuum tube
spec;alists,theoretically:well-trainedgin Soviet educational
1nstitutionsvand“provided plentiful facilities for their
practical on-the-job tralning in electronics and vacuum fube
institutes. Therefore, although the Soviets are stil) behind
the USA:in the field of vacuum tubes, a firm basis has been
establlshed 1in the USSR .for Tuture growth and expansion, and
the growing Soviet vacuum tube potential should be watched
closely.

b, "Soviet vacuunm, tube. specialists have been gulded to a large
ex hodology, technology and progress

c. "Although originally the Soviets concentrated on outright
copying of American methods and end~products, the period
of imitation by the Soviets of American tube technology
has passed, and original native developments by the Soviets
or basic native redevlopments of foreign ideas should be
on the increase., Specific examples of post-war original
Soviet efforts are the multi-cavity high-output, high-
efficiency magnetron in the 40-150 em region, the 'Samovar'
klystron and the high-quality theoretical work of Zeltlin
on space charge in the reflex klystron.

2. Tube Production.

b. "At Pryazino one department was established in 1948 to
design tube machinery and develop methods and means for
tube production. (There were 200 to
this department. )

| at
OI' the operation of this department the

performance and output of this department was poor due

to severe lack of specialists, -inndequate: todols, meager

exporionc: in this field and poocr coordination with other
epar s

was done

: /U
American machinery.
in line with the gene etterment
qQuality and quantity of Soviet specialists and
with the determination of the Soviets to improve their
vacuum tube production, the work of this department must
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c.

ki —

have improved. although the Germans in
the USSR were leu eve that Fryazino was to be's

center. for ‘design’ and production of tube production equip-
.menit, cther and perhaps ﬁore‘effective,Soviet‘institutes,must
be doiig the same work | ag' the tube production
activities in the USSR~ - "could not have been supported. by
the end-products .of the Fryazlno department fg:_gqgiquand
production of 'vacuum tube equipment. - T e

"Although Fryazino was ‘concerned primarily with.preproduction
of vacuum tubes, in reality it grew into a.large tube
produetion plant. A there were ‘some 20
automatlic units organized on the American production line
basis, each unit handling on a step-by-step basis all the
required operations, . Only general type  tubes were. produced
there at the rate of a tube each five to ‘eight seconds. ‘- Thus
some 10,000 tubes ‘an hour could be ppoduced»there,'amounting
to an effective output ‘of some 5,000 good tubes ‘per hour. baged
upon a 50% rejection rate, which was: computed on ‘the.basis of

_...the ratio tubes ‘to the total number of tubes produced.

'Note: ~Some. caution should be exercised in
the use of German reports on Soviet' vacuum tube production
and .rejection rate of vacuum tubes. Since most Germans
were not.permitted to visit.the Soviet production plants -
they might be familiar with-the quality and quantity of
vacuum tubes.produced in. preproduction runs on the
experimgntalybasis;““lt is, therefore, possible that their
figures might not apply to the true large-scale production
runs in the Soviet production plants./ :

d.‘

]
LEIF.I.er make, the same type

nes were of the

which are purchased
by American tube concerns, ryazino, and elsewhere,

there were some German automatic machines (Funken automaten).
There were two of these in Novosibirsk. Some 16 such
automats were in Berlin at the end of the war. These wenra

removed by the Soviets
Sealex machines %CPG‘EIEO avallable at Fryazino,

3. Vacuum Tube Materials and Techniques.

a. "Special work on tube cathode production and materials vas

done at the Moscow cathode plant. The equipment in this
plant was German which was removed by the Soviets from the

Telefunken #2 plant in East Berlin. Thls Moscow plant — |
Fnuu planned to be large enough to supply the whole

needs in cathodes.

b. "Until about 1950 the Soviets were forced to use standard

nickel, which was not 8004 quality for cathode processes,

The difficulties in obtaining pure cathode nickel were

largely administrative. The Ministry of Metallurgy was

not interested in adjusting its production processes to

provide a small quantity of high quality nickel and ultimately

the Ministry of Communications Bquipment Industry had to
uction of cathode nickel.

¢. "Phosphors were initially imported from Germany, one of the

main

sources he

Dr Kamm who had a factory in Thur la.
I Iater & special

laboratory was established by the Soviets for production of
g‘t:g:phor. !#hhﬁth: quality of this phosphor is
o

¢ ble with that

_hamnis

osphor. Alsc an
SPeivi Al VOIS vvg!?ie -?-’tag%imu' by & German

PO iy

axnak e
- chemist in Pryasino, with good results.

Sanitized Copy Approved for Release 2011/08/10 : CIA-RDP80-00809A000600050387-8

50X1-HUM
50X1-HUM

50X1-HUM
{

50X1-HUM

50X1-HUM

;

50X1 —HUIV;
50X1-HUM
t

50X1 —HUI\/II
50X1-HUM

50X1-HUM

50X1-HUM

50X1 -HUI\/I!
50X1 -HU|\/|!




Sanitized Copy Approved for Release 2011/08/10 : CIA-RDP80-00809A000600050387-8

e,

' SECRET -
-8- [ 1]

«the Soviets have solved fully or
satisfactorily the problem of the. use of thorium oxide
in cathode

__|thorium oxide material was

-, avallable in Fryazino which was removed by the Soviets

from the Heyden Plant in Dresden.When this supply was
exhaustedxworkjwas initiated at Fryazino on developing
substitute materials and on ‘the production of thorium
oxide. Seri ltles were'encountered, which
difficulties are generally well
presently bei

‘on
the only good thorium oxide in the USSR
1s that: supplied..by the. n Plant: others were not
g00d enough. the probl
unsolved in the USSR, \

the quality of tnorium oxide I8 a matter of luck
and the success of Heyden 1is due to such luck and the
characteristics of the raw material used.

"The Soviet mica was of poor quality. This is based upon
the fact that 1t does not last, particularly under con-
ditions:of over and under heating, Cperating conditions
in the USSR are very hard on tubes as line voltage
fluctuates widely -25% to+15%. Mica’ was carefully handled
by the Soviets and was'graded into three classes: (a) for
high-frequency technique; (b) for use in power ‘tubes and
(c) for general purpose tubes. The only s
the USSR 'is in Zhitomir in the Ukraine.
are some deposits of mica in Northern Siberia,
__ ] congiderable work
thetic mica

as done by the Germans on s

In the summer: of
1951 an important request came from MCEI to a German :

specialist to study the replacement of ¢ i
ubés by ATIC indicates that the quality of mica used

in these tubes 18 very good and in fact somewhat superior
in quality to ours, It is therefore possible that source

was not familiar with the mica situation in the USSR or
that mica supplied to the development institutes in the

USSR was of poorer quality than that available to the
production plants./

‘the use by the Soviets of oxygen-

f.
LTT%U‘EGﬁPer. The basic Soviet requirements for copper for

8.
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tubes (including magnetrons) were (a) suitable electrical
characteristics (b) easy machining. The Soviets have had
no trouble with copper and they have had enough experience
with copper in other industrial uses so that normal quality
copper was considered by the Soviets to be good enough for

Note

There

have been other indications that Soviets have been keenly
aware of characteristics and importance of oxygen-free
copper and concerned with the availability of such copper
for this use./ :

"In general, the Soviets are quite familiar with all modern
problems and progress in vacuum tube techniques and methods
and have proven capable of adapting the foreign develop-
ments and ideas to their purposes. The Soviets are
presently doing very capable research in the vacuum tube
field. They are capable of originality although not adverse
to borrowing ideas from abroad. Older specialists such as

SECRET
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Svetlana engirieers are being ‘augmented in this regard by
very capable young engineers fully comparable if not better
than young- German engineers; for example, Zuzmanovskiy
and’ Alekseyev's work on magnetrons, Zeitlin's work on
klystrons;.Vogelsohn's work on gas tube technigue, The |
Soviets are very imaginative and stubborn people and
permit:experimental work, at-times‘very\costly,\on‘probr
lems which would not be tolerated in Germany'or:.the USA;
le, ’Samovar"Which[::;::::f:fwould:have been- abandoned
elsewhere, intense wor on’' 10 megawatt-and higher
magnetrons. ‘

h. "The following sketch /Fig 17 is of the kreuzsonde device

device consists of. two sets of electrodes at right angles
to each other. These were used in the electrolytiec
trough to obtain two right-angle components of the
magnetic fleld. The device was of considerable laboratory
use at Fryazino.

i

F_

KREUZSONDE (FIG 1) T
4, Research,

a. "All research in the USSR, including the work on vacuum
tubes was centered in and coordinated by the Academy of
Sciences in Moscow and by biannual meetings of the
research leaders of the important tube institutes
/Bee par 2d above/, Some of the tube research was
centered in a Kharkov, presumably for the
Ukreine that the good work done there
was felt in all institutes,

b, “Sp'écial problems relating to cathode problems we
centered in Kiev
et a pgy) — R B e
excellent work was supposed to be done there,

C. General Tubes.

2. Metal-Ceramic

8. "The metal-ceramic tubes made at 0SW were of the World War II
type and construction; ie, LD-9, ID-11 and LD-12.
Considerable develo n the LD-15 |

b, "Metal-ceramic tubes were produced at Novosibirsk. The
LD~12 grid was_in the form of a woven mesh /see Appendix

Flg 2a and 2 bv/. this grid i1s inferior to
the German ngZ due to wider variations in grid-to-cathode
spacing. '

¢. "In the summer of 1946 the German group at OSW experimented

with & new form of grid to reduce the grid-to-cathode
spacing and improve high-frequency cut-off characteristics.

 SECRET
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A glass form was .stamped in the form of a cathode and a
grid mesh was machine-engraved on it. The grooves of the
mesh were filled with carbon. 'and a copper grid was
produced by electrolysis. .The work was Stopped w

W moved to the

D. Special Tubes

b. "Dr Roethe worked on dark trace tubes at Osw.

Cathqode Ray Tubes

Development
In 1950
ng were

work on these tubes was continued in the USSR.
the work was considered so secret that the Germa
not permitt work on 1it.

Note: 1In line with repeated
statements vhat the normal Soviet procedure was to
eliminate Germans from the classified projects whenever

their development was completed or proceeded to the
point that 1t could be completed by the Soviets, 1t is
possible that | elimination of the

sufficlently advanced for production or pre-production
engineering./

¢. "There was a special development in 1946 at OSW on a

high-speed writing cathode ray tube. The principle used
in these tubes was the same as in the USA and a micro-
Bcope was used for observing the cathode ra trace,

At Fryazino a aspecial oscilloscope was bullt to Study the
build-up time of magnetrons.

Modulator Tubes.

a. "AY first the Soviets tried spark gap modulators for high

efficiency Jobs but the methods.were given up when they
later developed high efficiency hydrogen thyratrons and
hard tube modulators. Their experience with hvdrogen

t

Of special interest was the Soviet use of the
technique to maintain the hydrogen pressure at constant

level by using silver cathode in an iron s e. This
was tried in 1951/52

et work on iron sponge
e

¥as very good and the pore-volume was about 50%.

Th
5 AC-21 tube was an interesting one developed and produced

at Fryasino. This 1s a half-megawatt tub plate~
anode voltage of 35,000 volts. HJ“T:o trouble
Was experienced with this tube.
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. TABLE "I,
| .. - MAGNETRONS -
/M8 netroha"v_lgre numbered for case or;di.ucus‘aiéxi dnring
the 0.8 em tube is ‘o'niy inthe: . 50X1-HUM
. , P bly in development in Inst 108, Moscow.
This 1s-in contrast to information obtained from other German’ ‘

returnees who stated that ‘there was a.large production of this’
tube already in effect. L BT e :

Magnetron No 1

Magnetron No 2 -

This tube is in the planning stage only, and is designed. for
1 cm operation (30,000 Mc/S). ‘The ﬁropqsed eonstruction would
follow the wartime Telefunken IMS-14 ‘tube.

Magnetron No -3

‘ This ﬁube is.a copy of US 725 magnetron which was designed
for the H2X X-band biind bombing radar. ‘This is called "Meddo"
by both Germans and Soviets.: .
Mﬁlgne‘tv:roni No 4 . |

This tube, like ‘magnetron No .7, 1is. déaignéd'for Jamming. It
is a CW, mechanically tunable type similar in dasign to the German
IMS-32, A copper tuning ring is mechanically moved towasd,and =
away from. the, cavities, eI v o T,

Magnetron No 5 Ty : L

The tube 18 a "Rising Sun," fixed tuni pulse type X-band
magnetron, - Development is not yet complete /see Appendix, Fig 27 .

Magnetron Ko 6

This 1s a copy of a Canadian tube of the CV series, S-band.

Magnetron No 1

This tube 1s.CW, mechanioally tuned magnetron designed for
Jamming. /See Appendix, Fig 6. An inductive ring is used for
tuning in & meanner similar to Mube No 4, and German type LMS-32,

Magnetron No 8

This tube is an S-band, pulse-type, fixed-tuning, 2-megawatt
peak power such as would be used for early warning. Its efficiency.
is about 60 - 70§, and frequency stability 1:5,000. The internal
structure, .coupling device and test equipment wers designed by
Soviet engineers. The test equipment is reported to have filled
& room of about 300 aq ft floor area. The tube development took
three years, requiring seven or eight Soviet engineers. . .

W,

etron No R

oA,

This tube was designed by the Soviets, without German -assistance,
It vwas rumored to have 10 MW or larger power output by having the
equivalent of & number of two cavity magnetrons in parallei. The
tun was acsomplished by wave guide techniques and had a range
from 40 to 150 om. It 1s prodbably intended for early warning.

Magnetron Fo 10

This tube 1s a copy of the German RM 4032, called the "zero slot"

R N R e T

oy

. TWO tubes are made--one of & renge from 0.8 to 3 om, another
from 3.0 om to 12 oa. The main use of this tube is experimentsal.
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<
Womenelatwre —"M;{;.c'vfégégﬁ— [ Magnetron [Magnetron | Magnetron |Magnetion | Magnetron | Magnetron Eagnetron
e No. 1% No 2. Ho3 ___}.No4 1 Mo5 | Noé No 7 No ges
avelength, cm 0.8 vl.O 3.2 '?.0» 3.2 - 5.5 3 =10 9-10 10.0
Fixed or Tunable | Fixed .- ' Tenatie Fixed — | Fized Tunatie | Fixed
L ool e T False Fulse -] 1Paise
. . E‘wv tage | . Z . T J2.00 2000-3000v | 20,0000
’ - - JAnode Current. : - = . Duty cycle 300=-400 ma
\t') ; : 1-1,000¢ or
-] % : : - I ORI RN - S ]
;o v Heater Supply ) Thor oxide Diroetly |Ba oxide
S . : heatex heated heater
B thode-
Output Power = " I R AR K T500-600 %W | "€0=100 T | % w(ow) |2 W Eer. | Eigh,
Application I T |ueddo - | Jamming Radar Radar Jamming Radar ,BNT
Development Data T L : : :
Start . -  Similar %o |Copy 1949 1947 Copy 1946 1946 &
Completion " Now in - Telefunken Intarlitta\% Not com-~ 1948-49 1949
Specigl remarks| = experi- Ms=14 - -- | - : In preprod. | plete
- R stage © plaming .
Production Data . Kass pro- In 1949
) ) 1948 hundred
2 ) SRS S . _per_month
% Where Developed l;(u;;m - Fryssino - | Fryasino
g ‘ )
. ¥y [Where Froduced. o Smtu’v j Fryasino [In pro-
Hl . S : ) Special duction
<! ¥ Comparable develooment during The war By the (ermens took coa-TRIF The time: i
E' N ** Inside of magnetron we.s developed by Sovigts ‘coupling and external "plusbing® by Germans,

- %% Equals German RM-4032
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F. Klystrons

1. "Soviet klystron work was influenced by both .German- and US

a. "Klystron #1 - the ﬁubé*is‘a cdpy‘of>ajGéneia1 Electric

.42 cm tube, scaled up.” "The Germans.in Fryazino were 50X1-HUM

asked to produce such a klystron for use in testing gear
for'8 mm crystal detectors, but found it a hard job. In
order to speed their work, the Soviets supplied Fryazino
with this klystron, and some additiocnal testing. gear,
which was produced elsewhere. E R

b. "Klystron #2 1s a copy from a US prctotype as copied by
the Soviets from.a 1949 or 1950 IRE publication. -the
tuning. range 'was: claimed to be 2.5 to'1l2:cm, 'and the
tuning was accomplished by mechanical coritrol of the
cavity /8See Appendix, Fig #97.

c. "Klystron #3.and #4 were copied from the US Western
Electric 725 klystron and German LD-20 which was. a copy
of "the same prototype. Klystron #3 was tuned around 3.2
em and:used for 'Meddo' radar; #4 was tunable from 28 - 29
em and represents a variation of #4.

d. "Klystron #5 18 the 'same as the BEiﬁiéhmtube,‘which‘was
copled by the Germans during the war, lmown as LD-25,
or klystron 1-(Siemens-Halske).

e. "Klystron #6 1s a shortened version of #5. Both these
tubes have a glass envelope and use an external tuning
cavity.

G. Tramsistors and (Crystal Detectors.

1. "The USSR work on crystal detectors was based upon the German

developments in 0SW. 1In 1950 a plant was established 1in

! ‘ Fryazine te menufacture silicsn detscions foliowing oSy
procedures. Attempts were made in Moscow to manufacture
these detectors following the American procedure. Results
were rumored not to be very good and best work was done
with the German method. The second step was the intro-
duction of germanium'deteotora. These were first made in
Institute 28 in Moscow but with relatively little success
and in 1950 Pryazino started to produce germanium detectors
in small quantities onjexperimental basis. Some production
was done at PFryazino, primarily for Institute 160's require-
ments. The main work of production of crystal detectors
must have been done elsewhere,

2. "It was only in 1952, that basic 50X1-HUM

development and researcn WOork was initiated by the Soviets

on transistors. The background of inowledge was available

to the Soviets in American publications. There was a book

by William Shockley which became available in the USSR in

January 1952, A special committee was established in MCEI,

consisting of the best specislists in the Soviet Union, to

work out the fundamentals of transistors. Everyone was

very optimistic, though | tngggnﬁiminm_nTs une 50X1-HUM

founded,

SECRET
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T Nomenclatwe ] Kiystron No 1 | . Klystron Wo 2 Klystron ¥o 3 Kiystron No 4 | Kiystron B0 5
] ¥ R , US Type K 10-1°
o . 0.8 WPETS T
x | 08 - - 25 =12 lcm 2,8 - 2, 3
3 :gm 200 212 9 *N-
e L ' katch) [
d | 20 me
t : 5 watt - Same
pplication- Beasaring - - Experimental Wu
device . German P::
- 1949 1 year 195 *
1952 ’ At 0S¥ (LD-20 Variation
é BN . of 725
- —Copy of US {;
fﬁig'loé'r) o Fryazino aud
| Moscow S Svetlana Svetlana in |
1. (presently production
balieved to B
be in pro-
duction in

TABLE III
: KLYS'I‘RONS‘
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'CROSS SECTION

LD 12 CRID.

Pig. 2a and 2b - Details of Metal-Cersmic Tube LD-12

BEAM FORMING
ELEMENTS (1)
"~ CATHODE (2)
GRID-OV- (3)
GRID 2000 (4)

S S

| ~(2)
t )
{
: (3)
) |
| (4)
E
Fig. ) - Nodulator Tubs 'Semover: '
]
|
|
|
]
0
).
|
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VARIATION OF sp2;

» CATHODE
HEATER

ENVELOPE Pig. 4a
Py y
I METALLIC - SHIELD — g
2 griID 1 LOM\"“ = .
3 GRID 2 ‘ ‘
4 ANODE
5 CATHODE
6 ENVELOP s\
¥ 71g, 4b
Mg, 4a axd 4b - 5D-21 Cathods Ray Tube | | DE l
| :
|

LATER MODEL OF ABOVE TUBE
CATHODES IN-LINE AS IN So2!

MAGNETRON NO.8

Fig. 5 -~ 'Rising Sun' Typs X-Band Megnetron
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'MAGNETRON NO.7

canTyY (1)
_VANES (2)
__ STRAPS (3)

(4) TUNING
' RING
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. Plaoa AR A ‘j.fil- “‘:50X1‘7HUM

S
MAGNETRON NO.8

(4) VANES (4)—I< % ' \\ -
. ~ H é ‘ ’ ‘ ‘ “”

'A-2" OPENING FOR OUTPUT COUPLING To
~ THE WAVE GUIDE ' (1)
(2) cavimes.

AN

N\
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' DIAGRAM APPROX. 10" NO.9

ARRANGEMENT OF CATHODES (I)
N SEVERAL CAVITIES (2)

‘ ‘Fu. 8 - Mumtron“ No. ~9 Ji

I y 1
z@
| TUNING SLUGS
2 OUTPUT COUPLING TO WAVE GUIDE
3 REPELLER
. 4 ELECTRON QUN

Fig. 9 - Kiystren No. 2 - Tumsable
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